. Temporal evolution of photothermal heating of MelNP dispersions with different concentrations ranging from 50 µg-mL -1 to 20 mg-mL -1 . The predicted transient temperature profiles matched that of experimentally determined values at low concentrations of MelNP (< 5 mg-mL -1 ). However, the temporal temperature profiles deviated significantly from experimental observations as the MelNP concentration was increased (See Text).
Detailed Calculations of Photo-Induced Heating of Melanin Nanoparticle Dispersions
MelNPs dispersions and MelNP-loaded hydrogels are prepared in scintillation vials to facilitate formation and optical thermal characterization. The heating rate of photo-induced aqueous melanin nanoparticle dispersions was determined by Eqn. S1
In this equation, m i and C p,i represent the mass and heat capacity of component i, T represents the temperature of the aqueous dispersion. The value of m H2O and C p,H2O 
The absorbed light intensity is calculated using the following relationship derived from the BeerLambert law.
Eqn. S3
I 0 was measured to be 10.8 mW-m -2 . The value of β was estimated using the following input parameters for Mie scattering (reference 34 in main text). Briefly, the refractive index mismatch ratio (n MelNP /n water ) and the size parameter (x = 2πD MelNP /(λ/n water )) were calculated. 
Eqn. S4
where the complex Mie coefficients a n and b n were functions depending on x and the complex refractive index 1 . The output values of β (Q s SA MelNP N MelNP ) are summarized in Table S1 . (Fig. 7) resulted from the photothermal response of the MelNP. A slight increase of G" was observed possibly due to dehydration of the hydrogel during UV irradiation time. (Fig.3) . Figure S9 . Photographic images of hydrogel formed from 200 mg-mL -1 PLGA-PEG-PLGA doped with 1 mg-mL -1 MelNP undergoing phase transitions from SOL to GEL to PRECIPITATE after UV irradiation for 30 minutes. 
